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PROBLEM TO BE SOLVED: To provide a method for easily recovering catalyst metal from a 
used out solid high polymer fuel cell, also recovering fluoropolymers containing sulfonic acid, 
thus efficiently recyclably using the main materials of the solid high polymer fuel cell. 
SOLUTION: This fuel cell material recovering method includes a process dissolving a fuel cell 
ion-exchange membrane/electrode junction body in a solvent where fuluoropolymers are 
dissolved, and separating insoluble materials including catalyst material from the fluoropolymer 
solution. The recovered fluoropolymers are reused as the ion-exchange membrane and/or an 
electrode catalyst coating flux. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ion exchange membrane which consists of a fluorine-containing polymer which has 
a sulfonic group (a), From the polymer electrolyte fuel cell which has the film / electrode zygote 
which is joined to this ion exchange membrane, and which consists of gas diffusion electrodes (b) 
which make main components electrode catalyst coating which consists of conductive support 
which supported the catalyst metal, and a proton conductivity polymer By performing dissolution 
processing of the above-mentioned film / electrode zygote in the approach of collecting a 
catalyst metal and fluorine-containing polymers, in the solvent which dissolves this fluorine- 
containing polymer, the solution of this fluorine-containing polymer, The recovery approach of 
the charge of polymer electrolyte fuel cell lumber characterized by including the process divided 
into a part for insoluble Monobe containing the conductive support which supported the catalyst 
metal. 

[Claim 2] The recovery approach of the charge of polymer electrolyte fuel cell lumber according 

to claim 1 characterized by a catalyst metal coming to contain noble metals. 

[Claim 3] The recovery approach of the charge of polymer electrolyte fuel cell lumber according 

to claim 1 or 2 that the conductive support which supported the catalyst metal is a carbon 

material. 

[Claim 4] The recovery approach of the charge of polymer electrolyte fuel cell lumber according 
to claim 1 , 2, or 3 characterized by electrode catalyst coating which consists of a proton 
conductivity polymer consisting of a fluorine-containing polymer which has a sulfonic group. 
[Claim 5] The recovery approach of the charge of polymer electrolyte fuel cell lumber according 
to claim 1, 2, 3, or 4 characterized by collecting catalyst metals by performing combustion or 
aqua-regia processing to a part for insoluble Monobe containing the conductive support which 
supported the catalyst metal. 

[Claim 6] The reuse approach of the charge of polymer electrolyte fuel cell lumber characterized 
by reusing the fluorine— containing polymer which has the sulfonic group obtained by the recovery 
approach of the charge of polymer electrolyte fuel cell lumber according to claim 1, 2, 3, 4, or 5 
as electrode catalyst coating which constitutes a gas diffusion electrode. 

[Claim 7] The reuse approach of the charge of polymer electrolyte fuel cell lumber characterized 
by reusing the fluorine-containing polymer which has the sulfonic group collected by the 
recovery approach of the charge of polymer electrolyte fuel cell lumber according to claim 1, 2, 
3, 4, or 5 to manufacture of the ion exchange membrane for polymer electrolyte fuel cells. 
[Claim 8] The reuse approach of the charge of polymer electrolyte fuel cell lumber characterized 
by manufacturing the film by the cast method from the fluorine-containing polymer solution 
which has the sulfonic group collected by the recovery approach of the charge of polymer 
electrolyte fuel cell lumber according to claim 1 , 2, 3, 4, or 5, heatHreating this film at 50-200 
degrees C after that, and reusing as ion exchange membrane for polymer electrolyte fuel cells. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to recovery and the reuse approach of a fluorine- 
containing polymer and a catalyst of having the sulfonic group used for this polymer electrolyte 
fuel cell as ion exchange membrane and electrode catalyst coating in more detail, about the 
recovery of an ingredient and the reuse approach which are used for polymer electrolyte fuel 
cells. 
[0002] 

[Description of the Prior Art] By oxidizing fuels, such as hydrogen and a methanol, 
electrochemically within a cell, the chemical energy of a fuel is transformed into direct electrical 
energy, and a fuel cell takes it out, and attracts attention as a clean electrical energy supply 
source in recent years. High power density is obtained, and since low-temperature actuation is 
possible, the polymer electrolyte fuel cell using especially the proton exchange film as an 
electrolyte is expected as a power source for electric vehicles. 

[0003] Such basic structure of a polymer electrolyte fuel cell consists of ion exchange 
membrane and a gas diffusion electrode which has the catalyst bed of the couple joined by the 
both sides, and consists of structure of arranging a charge collector on the both sides further. 
And it operates as a fuel cell by supplying oxygen and air which are an oxidizer about the 
hydrogen which is a fuel, or a methanol at another gas diffusion electrode (cathode) to one gas 
diffusion electrode (anode), respectively, and connecting an external load circuit to it among both 
gas diffusion electrodes. At this time, the proton generated with the anode moves to a cathode 
side through ion exchange membrane, reacts with oxygen with a cathode, and generates water. 
Ion exchange membrane is functioning as the migration medium of a proton, and a diaphragm of 
hydrogen gas or oxygen gas here. Therefore, proton conductivity high as this ion exchange 
membrane, reinforcement, and chemical stability are required, and the fluorine-containing 
polymer which has sulfonic groups, such as a perfluoro sulfonic-acid polymer represented by 
"Nafion (trademark)" by U.S. Du Pont and "ASHIPU REXX-S (trademark)" by Asahi Chemical 
Industry Co., Ltd., is used as a film ingredient which now has such a function. 
[0004] What generally supported noble metals, such as platinum, as a catalyst of a gas diffusion 
electrode on the other hand to the support which has electronic conduction nature, such as 
carbon, is used. The proton shift to the catalyst top currently supported by this gas diffusion 
electrode is carried, and although the proton conductivity polyelectrolyte is too used as 
electrode catalyst coating in order to raise the utilization effectiveness of this catalyst, the 
fluorine-containing polymer which has sulfonic groups, such as the perfluoro sulfonic-acid 
polymer same also as this ingredient as ion exchange membrane, can be used. The fluorine- 
containing polymer which has the sulfonic group which is electrode catalyst coating can also 
make a role of the binder of the catalyst of a gas diffusion electrode, or cement for raising the 
adhesion of ion exchange membrane and a gas diffusion electrode bear here. 
[0005] Thus, the fluorine-containing polymer which has sulfonic groups, such as a perfluoro 
sulfonic-acid polymer which expensive noble metals, such as platinum, are generally used for the 
fuel cell upwards as a catalyst of a gas diffusion electrode, and is used as electrode catalyst 
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coating as ion exchange membrane, is also an again very expensive ingredient. Among these, 
although recycle utilization is assumed as a premise of fuel cell utilization about catalyst metals, 
such as noble metals, in order to perform recovery processing actually, it is necessary to remove 
thoroughly the fluorine-containing polymer as electrode catalyst coating which has covered the 
catalyst front face. Moreover, most zygotes of an ion exchange membrane and a gas diffusion 
electrode are occupied with a fluorine-containing polymer, carbon, etc. If combustion tends to 
remove this, since the corrosive fluoric acid generated from a fluorine-containing polymer is 
contained so much in waste gas even when a fluorine-containing polymer cannot burn upwards 
very easily and it burns, the special waste gas processing facility for fluoric acid clearance is 
needed. 

[0006] Moreover, when it began to melt a catalyst metal to an aqua regia etc. and was going to 
collect them from the film / electrode zygote to it directly, for example, the fluorine-containing 
polymer which has covered the catalyst became a failure, and perfect elution became difficult. 
Moreover, even if it is able to be eluted, the aqua regia of a large quantity will be needed for the 
fluorine-containing polymer contained in a large quantity as compared with a catalyst metal. 
Thus, recovery of catalyst metals, such as platinum, was by no means easy. 

[0007] Although the approach of on the other hand collecting and reusing to JP,8-171922,A with 
the film about the fluorine-containing polymer which is used as ion exchange membrane of a 
polymer electrolyte fuel cell and which has a sulfonic group is indicated, if washing and 
desiccation are repeated, in order that a wrinkling may come together or deform this ion 
exchange membrane for its swelling and contraction, it is very difficult to include in the same eel 
again. Therefore, the practical approach of collecting these fluorine-containing polymers and 
reusing was not examined until now, but it could not but perform disposal by reclamation, without 
the facility equipped with the waste gas treatment equipment special as mentioned above having 
performed incineration processing, or collecting catalyst metals. Such an approach pulls up 
abolition processing cost, or increases the load to an environment. 
[0008] 

[Problem(s) to be Solved by the Invention] This invention collects the fluorine-containing 
polymers which have the sulfonic group which is an ingredient it is the same and expensive and 
useful, and offers the approach of enabling efficient reuse of the main ingredients of a polymer 
electrolyte fuel cell at the same time it offers the approach of making easy recovery of the 
catalyst metal from the conventionally difficult used polymer electrolyte fuel cell. 
[0009] 

[The means for solving invention] That is, this invention is as follows. 

1. Ion Exchange Membrane Which Consists of Fluorine-containing Polymer Which Has Sulfonic 
Group (a). From the polymer electrolyte fuel cell which has the film / electrode zygote which is 
joined to this ion exchange membrane, and which consists of gas diffusion electrodes (b) which 
make main components electrode catalyst coating which consists of conductive support which 
supported the catalyst metal, and a proton conductivity polymer By performing dissolution 
processing of the above-mentioned film / electrode zygote in the approach of collecting a 
catalyst metal and fluorine-containing polymers, in the solvent which dissolves this fluorine- 
containing polymer, the solution of this fluorine-containing polymer, The recovery approach of 
the charge of polymer electrolyte fuel cell lumber characterized by including the process divided 
into a part for insoluble Monobe containing the conductive support which supported the catalyst 
metal. 

2. Recovery approach of charge of polymer electrolyte fuel cell lumber given in one 
characterized by catalyst metal coming to contain noble metals. 

3. Recovery approach of charge of polymer electrolyte fuel cell lumber of 1 or 2 publications 
whose conductive support which supported catalyst metal is carbon materials. 

4. Recovery approach of charge of polymer electrolyte fuel cell lumber of 1, 2, or 3 publications 
which are characterized by electrode catalyst coating which consists of proton conductivity 
polymer consisting of fluorine-containing polymer which has sulfonic group. 

5. Recovery approach of charge of polymer electrolyte fuel cell lumber of 1, 2, 3, or 4 
publications which are characterized by collecting catalyst metals by performing combustion or 
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aqua-regia processing to part for insoluble Monobe containing conductive support which 
supported catalyst metal. 

6. Reuse approach of charge of polymer electrolyte fuel cell lumber characterized by reusing 
fluorine-containing polymer which has sulfonic group obtained by recovery approach of charge of 
polymer electrolyte fuel cell lumber 1, 2, 3, 4, or given in five as electrode catalyst coating which 
constitutes gas diffusion electrode. 

7. Reuse approach of charge of polymer electrolyte fuel cell lumber characterized by reusing 
fluorine-containing polymer which has sulfonic group collected by recovery approach of charge 
of polymer electrolyte fuel cell lumber 1, 2, 3, 4, or given in five to manufacture of ion exchange 
membrane for polymer electrolyte fuel cells. 

8. Reuse approach of charge of polymer electrolyte fuel cell lumber characterized by 
manufacturing film by cast method from fluorine-containing polymer solution which has sulfonic 
group collected by recovery approach of charge of polymer electrolyte fuel cell lumber 1. 2, 3, 4, 
or given in five, heat-treating this film at 50-200 degrees C after that, and reusing as ion 
exchange membrane for polymer electrolyte fuel cells. 

[0010] This invention offers the approach of collecting expensive useful ingredients from the 
zygote ( the film / electrode zygote being call hereafter . ) of the ion exchange membrane and 
the gas diffusion electrode which constitute a polymer electrolyte fuel cell effectively p the 
description dissolves with a solvent the fluorine-containing polymer which has a sulfonic group 
from this film / electrode zygote , and it is in including the process divide into a part for the 
solution of this fluorine-containing polymer , and insoluble Monobe containing a catalyst metal . 
That is, since the fluorine-containing polymer which is the principal component of (1) film / 
electrode zygote by dissolving ion exchange membrane and the fluorine-containing polymer 
which has covered the catalyst, and dissociating is removed, the content of a catalyst metal 
increases by leaps and bounds, and recovery actuation of this metal becomes easy. 
(2) Since there is no component which has already covered the catalyst metal, it can also be 
begun with a direct aqua regia etc. to melt a metal component. 

[0011] Moreover, the application as a solution can be presented with the fluorine-containing 
polymer solution which has one sulfonic group by performing suitable purification. That is, if the 
concentration of a solution and a solvent presentation are readjusted, it will just be the solution 
of electrode catalyst coating, cement, and/or an electrode catalyst binder (electrode catalyst 
coating etc. is called hereafter.) itself, and if a film is produced by the cast method, reusing as 
ion exchange membrane is also possible. 

[0012] That is, in this invention, the approach of carrying out recycle utilization of a catalyst 
metal, ion exchange membrane, electrode catalyst coating which are a useful ingredient is 
simultaneously attained by including the process in which a fluorine-containing polymer is 
dissolved in the above-mentioned recovery actuation. Hereafter, sequential explanation is given 
about the requirements for a configuration of this invention. The fluorine-containing polymer 
which has a sulfonic group as used in the field of this invention is a polymer which has a sulfonic 
group as a substituent in a fluorocarbon frame or a hydronalium fluorocarbon frame, and you may 
have a ether group, chlorine, the carboxylic-acid radical, the phosphoric-acid radical, and the ring 
in intramolecular. Generally perfluorocarbon is made into a principal chain frame, and the polymer 
which has a sulfonic group through spacers, such as the perfluoro ether and a ring, is used. The 
polymer of the structure expressed with following the (1) type or (2) types as an example can be 
illustrated. 
[0013] 
[Formula 1] 

— (CF 2 CF) m (CF 2 CF 2 ) n — ( _ } 

(OCF a <jf) x -0 -{CF 2 ) y — S0 3 H 
CF 3 

[0014] (It is the integer of x=0-2, the integer of y=2-3, and n/m=1-10 among a formula.) 
[0015] 
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[Formula 2] 

— (CF 2 CF) m -(CF2CF), 





( 2 ) 



0 3 H CF, 



[0016] (It is n/m=0.1-2 among a formula.) 

As a polymer of (1) type, Du Pont "Nafion (trademark)", "ASHIPU REXX-S (trademark) etc." by 
Asahi Chemical Industry Co., Ltd., etc. are known, and, as for the polymer of (2) types, the 
activity as a fuel cell is actually indicated by the Patent Publication Heisei 8-No. 512358 official 
report. In these, since it is [ that a perfluoro polymer like (1) type is excellent in the stability 
when using as a fuel cell, and ] expensive, it is desirable as an ingredient of the object which 
applies the approach of this invention. 

[0017] Moreover, the approach of dissolving such a fluorine-containing polymer and using as a 
solution is indicated by JP,48-1 3333,B, JP,5-223181,A, etc. These are the things aiming at the 
coat of the catalyst for fuel cells etc., and indicate the approach of setting only 100% of pure 
polymer as the object of the dissolution. In the case of for the purpose of recovery / reuse, 
these conditions can be used as an object of dissolution processing of a composite material 
called a zygote with an electrode. 

[0018] That is, as a solvent which dissolves a fluorine-containing polymer in this invention, in a 
polar high organic solvent or a polar fluorine-containing compound, it is independent or, generally 
the mixed solvent of an organic solvent, and a polar high water and a polar high fluorine- 
containing compound etc. is used. As a former polar high organic solvent, alcohols, amides, 
ketones, ether, nitryl compounds, and sulphur-containing compounds are used. As alcohols, 
specifically A methanol, ethanol, 1-propanol, 2-propanol, 1-butanol, 2-butanol, t-butyl alcohol, 
The various isomers of a pentanol, methyl cellosolve, ethylcellosolve, Propyl cellosolve etc. is 
mentioned. As amides Dimethylformamide, Dimethylacetamide, N-methyl pyrrolidone, etc. are 
mentioned. As ketones An acetone, 2-butanone etc. is mentioned. As ether Ethyl ether, the 
propyl ether, Isopropyl ether, butyl ether, dimethoxyethane, diethylene-glycol wood ether, A 
tetrahydrofuran, dioxane, etc. are mentioned, an acetonitrile, propionitrile, valeronitrile, MARONO 
nitril, an adiponitrile, etc. are mentioned as nitryl compounds, and dimethyl sulfoxide, a sulfolane, 
etc. are mentioned as sulphur-containing compounds. These can also be used as mixture. As a 
fluorine-containing compound, specifically Moreover, CFCs of CFC113 grade HCFC225ca, 
HCFC225cb, and HCFC(s) of HCFC123 grade HFC236ea, HFC338pcc. HFC43-10mee, HFC, such 
as HFC53-12myee, perfluoro butyl methyl ether, Hydronalium fluoro ether, such as perfluoro 
butyl ethyl UTERU, 1, 1, 1, 3, 3, and 3-hexafluoro-2-propanol, 2, 2, 3 and 3, 3-pentafluoro 
propanol, 2, 2, and 2-trifluoro ethanol, 2, 2 and 3, 3-tetrafluoro propanol, Fluoro alcohols, such as 
2, 2, 3, 3, 4, 4, 5, and 5-octafluoro pentanol, 2-(perfluoro butyl) ethanol, 2-(perfluoro hexyl) 
ethanol, and 3-(perfluoro hexyl) propanol, etc. are mentioned. These can also be used as mixture. 

[0019] When mixing with water and using the above-mentioned polar high organic solvent, it is 
used as independent or the mixed solvent which serves as 20 — 1 00 % of the weight of two or 
more sorts of mixture from 0 - 80 % of the weight of water of a polar high organic solvent. 
Moreover, when mixing and using a polar high organic solvent and a polar fluorine-containing 
compound, an activity at a rate of arbitration is possible. In these solvents, when the fluorine- 
containing polymer which has a sulfonic group is a polymer expressed with (1) type, long-chain 
fluoro alcohols, such as a mixed solvent of water, oxygenated compounds, such as a mixed 
solvent of alcohols and alcohols, and a fluorine-containing compound, a mixed solvent with nitryl 
compounds and a fluorine-containing compound, and 2-(perfluoro hexyl) ethanol, have highly 
desirable especially solubility. 

[0020] The charge collector which the film / electrode zygote set as the object of dissolution 
processing in this invention serve as an ion exchange membrane from a gas diffusion electrode 
fundamentally, in addition consists of carbon paper etc. may be contained. As a general 
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configuration of a polymer electrolyte fuel cell, ion exchange membrane consists of a fluorine- 
containing polymer which has the aforementioned sulfonic group, and an about 30-200- 
micrometer thing is usually used as the thickness. The core material which furthermore consists 
of textile fabrics, such as polytetrafluoroethylene, may be included. Furthermore, what doped the 
fluorine-containing polymer which has a sulfonic group may be used for porous membrane, such 
as polytetrafluoroethylene. 

[0021] Moreover, the gas diffusion electrode used for a fuel cell makes main components 
electrode catalyst coating which serves as conductive support which supported the particle of a 
catalyst metal from a proton conductivity polymer, and water repellents, such as 
polytetrafluoroethylene, may be contained. As a catalyst metal, noble metals, such as platinum, 
gold, silver, palladium, iridium, a rhodium, and a ruthenium, or the alloy of and the alloy 

containing them are usable, and when the catalyst metal contains noble metals, especially this 
invention is useful. In many cases, as a catalyst metal, platinum is actually used. Generally as 
conductive support, various carbon materials, such as carbon black, activated carbon, and a 
graphite, are used. In addition, water repellents, such as polytetrafluoroethylene, may be 
contained also in a charge collector. Although what is necessary is just the ingredient which has 
proton conductivity as electrode catalyst coating, since the stable ingredient is chemically 
desirable, the fluorine-containing polymer which has a film ingredient and a sulfonic acid of the 
same kind is used in many cases. The approach of this invention has high usefulness, especially 
when a fluorine-containing polymer is used also for electrode catalyst coating. 
[0022] Fluorine system ingredients, such as polytetrafluoroethylene as water repellent contained 
in a core material, an electrode, etc. in an ion exchange membrane in the ingredient which 
constitutes these film / electrode zygotes, can serve as the interfering substance in the 
recovery approach of this invention at insolubility, incombustibility, and the point that serves as a 
source of release of hydrogen fluoride gas at the time of combustion. However, though the core 
material could make after the dissolution of ion exchange membrane easy the exception and 
water repellent was used, since the amount is a minute amount very much, it does not affect the 
approach of this invention. 

[0023] Next, the recovery approach of the charge of polymer electrolyte fuel cell lumber in this 
invention is explained concretely. The fuel cell with which recycle is presented by the reasons of 
used or a defect removes housing and a pipe fitting first, removes a gasket, and takes out the 
film / electrode zygote. In this case, after removing a charge collector, it is desirable to perform 
dissolution processing, but when having stuck firmly with ion exchange membrane, it is not 
necessary to necessarily remove. However, since the metal ion may be accumulated in used 
film / electrode zygote, it is desirable to perform acid cleaning before dissolution processing in 
that case, and to remove this metal ion. 

[0024] This film / electrode zygote are crushed as occasion demands, adds a predetermined 
solvent, and performs the following dissolution actuation. Although the amount of the solvent to 
be used should have only the amount which melts this fluorine-containing polymer thoroughly at 
this time, generally an excessive amount is used and an about 10 to 1000-time amount is 
preferably used five to 1 0000 times to the weight of the film / electrode zygote which performs 
dissolution processing. Moreover, although a melting temperature should just be temperature into 
which this fluorine-containing polymer melts, as long as the temperature is over the boiling point 
in the ordinary pressure of a solvent, it may perform dissolution processing under application of 
pressure. Generally dissolution processing is performed in room temperature -270 degree C. The 
time amount which performs dissolution processing is usually about 1 minute -1 day that what is 
necessary is just time amount required for the perfect dissolution. In order to speed up the 
dissolution, stirring and ultrasonic irradiation may be performed. 

[0025] Although after dissolution processing will be divided into a part for a fluorine-containing 
polymer solution and insoluble Monobe containing a catalyst metal, since the catalyst which 
supported the catalyst metal is a particle, big ingredients, such as a core material and carbon 
paper, are easily removable with a reticulated filter. Moreover, it is more desirable to remove, 
also in order to make next separation actuation easy. Although means, such as filtration, natural 
sedimentation, and centrifugal separation, separate insoluble matter, such as a catalyst, from the 
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fluorine-containing polymer solution which distributes and contains a catalyst particle, since this 
fluorine-containing polymer solution is viscosity in high concentration, it is desirable to prepare 
concentration by approaches, such as dilution, so that it may become moderate viscosity. When 
diluting, the solvent may differ from the solvent at the time of the dissolution. Filtration is 2- 
10kg/cm2. The pressure filtration of extent is desirable, and in order to lower viscosity, it is 
desirable to heat a solution at about 50-200 degrees C. Although the thing of a class extensive 
as a filtering medium can be used, when adopting the approach of carrying out combustion 
processing with support carbon later, the filter which consists of a filter paper or an inflammable 
polymer ingredient is desirable. In order to make a catalyst particle easy to hold, filter aids, such 
as filter paper powder and diatomaceous earth, may be used. After filtration washes a filtering 
medium with a suitable solvent. 

[0026] In natural sedimentation, the concentration which to dilute further is more desirable and 
is about 0.01 - 1 % of the weight is more desirable than the case of filtration. For example, if the 
depth is about 1m, a management will be separated for at least 1 hour or more, after putting the 
1st day or more preferably. The lower layer section is diluted further and repeats the same 
actuation. 90% or more, after [ the polymer which was dissolving ] dissociating 99% or more of 
preferably, a part for insoluble Monobe which mainly consists of a catalyst particle except for the 
solvent of the lower layer section by filtration or distillation is obtained. 

[0027] Moreover, in order to make a catalyst particle sediment efficiently for a short time, as for 
a centrifugal force, more than 1000G is desirable, more than 2000G is still more desirable, and 
more than 5000G is still more desirable [ in the case of centrifugal separation since the specific 
gravity of a catalyst particle depends on the metaled amount of support conditions do not 
generally have but ]. thus, as an approach of collecting useful metals, such as noble 

metals, from a part for insoluble Monobe containing the separated catalyst metal Although how 
to melt the approach of beginning to melt noble-metals components, such as platinum, with a 
direct aqua regia or the ash content which destroyed by fire and remained except for the carbon 
component, the filtering medium, etc. to an aqua regia, and to collect noble metals as a solution 
can be considered since the fluorine-containing polymer of the catalyst metal circumference 
which blocks elution does not exist any longer Since insoluble matter components other than 
catalyst metals, such as platinum, mainly consist of an ingredient of a carbon system in the case 
of the latter, a carbon ingredient is effectively removable by performing incineration processing 
for this. The ash content which remained is efficiently recoverable including a metal component 
to high concentration more. Moreover, in incineration processing, since the main fluorine- 
containing polymer is already removed, in waste gas, corrosive fluoric acid is hardly contained 
and the special waste gas processing facility for fluoric acid clearance is not needed. 
[0028] On the other hand, the direction of a fluorine-containing polymer solution is reusable as 
ion exchange membrane, electrode catalyst coating, etc. In reusing, the solid impurity is already 
removed, but when the impurity which is dissolving is included, a process which removes the 
impurity concerned may be required. For example, purification by reprecipitation may be 
performed depending on the class of polymer, it is the solvent which is not mixed with these 
fluorine-containing polymer solutions, such as a hydrocarbon, and extract clearance of the oily 
impurity can also be carried out. Moreover, a rough polymer can be swollen and washed and a 
suitable swelling solvent can also refine it. Moreover, it can process with hydrogen peroxide 
solution or an oxidizer like ozone, and oxidative degradation clearance of the impurity component 
can also be carried out. 

[0029] To reuse this fluorine-containing polymer solution as electrode catalyst coating etc., 
since these solutions are collected in the condition of having diluted considerably as shown 
previously, it is necessary to condense to suitable concentration. Usually, 3 % of the weight - 
20% of the weight of a thing is used. Moreover, it permutes and is used for the mixed solvent of 
lower alcohol, such as the solvent generally used as a solution of a fluorine-containing polymer 
as occasion demands, i.e., a methanol, ethanol, 1-propanol, 2-propanol, and a butanol, or these 
and water etc. 

[0030] On the other hand, after changing into a suitable functional group the wet film production 
and the end group which are immersed in the coagulation bath of film production by the cast 
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method after performing concentration and a solvent permutation as occasion demands, and a 
poor solvent in this fluorine-containing polymer solution, and produce a film, for example as an 
approach of regenerating this fluorine-containing polymer as ion exchange membrane, the 
approach of carrying out melting film production etc. is mentioned. When the film production and 
wet film production by the cast method are performed, heat-treatment can adjust membraneous 
ability, such as reinforcement. In this case, 50-200 degrees C is suitable for the temperature to 
heat-treat, and makes it preferably 100-200 degrees C still more preferably 80-200 degrees C. 
moreover — as the approach of carrying out melting film production — a sulfonic group — 
various kinds of approaches — an acid full ora — after changing into the id, the approach of 
producing a film etc. is mentioned. 

[0031] In addition, the solution of a fluorine-containing polymer collected by the approach of this 
invention can also be diverted to other objects as solutions membranous remedy, for coatings, 
etc. While making easy recovery of the catalyst metal from the conventionally difficult spent fuel 
cell if the approach of this invention is followed as shown above, the fluorine-containing polymer 
which has the sulfonic group which is an ingredient it is the same and expensive and useful is 
simultaneously recoverable. Therefore, it also becomes possible to aim at reuse of this polymer, 
and since trash is substantially reducible, the load to an environment can be reduced. 
[0032] 

[Embodiment of the Invention] An example explains this invention to a detail further below. 
[0033] 

[Example 1] <The film / electrode zygote (MEA) production> to 40% of the weight of platinum 
catalyst support carbon (product made from U.S. E-TEK) the solution (a trade name — ) which 
dissolved the fluorine-containing polymer expressed with following the (1) type with an exchange 
capacity of 950g [/Eq ] in the mixed solvent of water-ethanol (volume ratio 1:1) by 5% of the 
weight of concentration ASHIPU REXX-SS950 and the Asahi Chemical Industry Co., Ltd. make 
were added so that the weight ratio of a platinum catalyst and a polymer might be set to 2:1, 
homogeneity was distributed, and the paste was prepared. After applying this paste on a Teflon 
sheet using the screen of 200 meshes so that it may be set to catalyst area 2cmx2cm, it dries 
and fixes at 100 degrees C among an atmospheric-air ambient atmosphere, and it is amount of 
platinum support 0.25 mg/cm2. The catalyst sheet was obtained. 
[0034] 
[Formula 3] 

— (CF 2 (jF) m _(CF 2 CF 2 ) n — { x } 

{0CF 2 CF) x -0 -(CF 2 ) y — S0 3 H 

[0035] (It is the integer of x=0-2, the integer of y=2-3, and n/m=1-10 among a formula.) 
The film (a trade name, ASHIPU REXX - S1004, Asahi Chemical Industry Co., Ltd. make) which 
consists the catalyst bed of the catalyst sheet of two sheets of 1 00 micrometers in the 
exchange capacity of 950g/Eq and thickness and a film surface product 3cmx3cm fluorine- 
containing polymer similarly expressed with (1) type facing each other and between them is 
inserted, and they are 150 degrees C and the pressure of 50kg/cm2. After carrying out a 
hotpress, the double-sided Teflon sheet was removed and the film / electrode zygote (MEA) was 
produced. 

The five above-mentioned film / electrode zygotes after the assessment trial as a Reparation 
and recovery> cell (9.2g) were cut out to below 1cm angle extent, 500ml of mixed solvents of 
water-ethanol (volume ratio 1:1) was added to this, it stirred at 230 degrees C among the 
autoclave for 20 hours, and dissolution processing was performed. The black slurry was obtained 
after the dissolution. It diluted with 1 morel, ethanol after cooling to the room temperature, 
pressure filtration (filter paper: the Toyo Roshi make, No.4A, filter aid.Toyo Roshi make, filter 
paper powder C) was carried out at 60 degrees C, and the catalyst on a filter paper was washed 
by 500ml ethanol. The pressure filtration (filter paper: the Toyo Roshi make, No.4A, filter 
aid:cerite) of the filtrate was again carried out at 60 degrees C, and when washed by 500 moreml 
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ethanol, the almost colorless polymer solution (filtrate) was obtained. 

[0036] In order to investigate extent of separation of platinum and a polymer, when the solid- 
state 19 F-NMR spectrum of the filter aid part of the 1st filtration [ 2nd ] was measured first, 
the absorption originating in a polymer was not detected. Next, platinum is made eluted with an 
aqua regia from the filter paper and filter aid of the 1st filtration [ 2nd ]. The place which 
investigated the amount of platinum by ICP on the other hand about the solution which dissolved 
in the 1ml aqua regia, respectively after carrying out evaporation to dryness of the 50ml from 
filtrate, On the filter paper and the filter paper (the 1st time) (the 2nd time), with filtrate, it is 
99.9% or more, 0.1% or less, and 0%, respectively, and, as for phase comparison of distribution of 
platinum, it turned out that it dissociates nearly thoroughly [ a fluorine-containing polymer and 
platinum ]. Also excluding a part for a fluorine, since most was the filter paper and carbon which 
can burn easily, platinum became possible [ collecting by high concentration as ash content ] at 
the component containing especially platinum. 

After condensing the filtrate containing a <membranous playback> penetrant remover to about 
300ml first, it develops to a stainless steel vat, and it carried out the flow of the dry air, and 
carried out the air dried. Having dissolved the obtained polymer in 100ml n-propanol, and having 
developed the part on the petri dish, and it having been air-dry in ordinary temperature, and 
heating at 150 more degrees C for 2 hours, the vacuum drying was carried out and the cast film 
(55 micrometers of thickness) of light brown was created. When the tensile strength of this film 
was measured, it was equivalent to 206kg/cm2 (53% of ductility) of the new film at 200kg/cm2 
(48% of ductility). Further, the obtained film was processed in ebullition distilled water in 3% 
hydrogen peroxide solution of ebullition for 1 hour, processed it in ebullition distilled water in 2N 
sulfuric acid of ebullition for 1 hour for 1 hour for 1 hour, respectively, carried out the vacuum 
drying to the last at 1 10 degrees C for 16 hours, and MEA production was presented with it. 
[0037] When MEA was produced like [ film / playback ] the case of the new film and the output 
characteristics as a cell were evaluated, the difference with the new film was not accepted in an 
initial property and continuous running of 300 hours. 
[0038] 

[Example 2] Like the example 1, five the film / electrode zygotes after an assessment trial (9.2g) 
were cut out to below 1cm angle extent, 500ml of mixed solvents of water-ethanol (volume ratio 
1:1) was added to this, it stirred at 230 degrees C among the autoclave for 20 hours, and 
dissolution processing was performed. The obtained slurry was diluted with 1.5 morel, ethanol 
after cooling to the room temperature, and it put for five days at the room temperature. About 
90 percent of supernatants were collected, the remainder was diluted with ethanol about 5 times, 
and it put at the room temperature again for 24 hours. About 90 percent of supernatants were 
collected similarly, and the actuation which dilutes and puts the remainder was repeated twice 
[ further ]. 

[0039] When the component including precipitate was dried, platinum was dissolved with the 
50ml aqua regia and the amount of platinum was calculated by ICP, it is 1 96 ppm and 98% of the 
amounts of theory calculated as amount of platinum support 0.25 mg/cm2 of a catalyst bed have 
been collected. Although the amount of platinum was calculated by ICP on the other hand about 
the solution which dissolved in the 1ml aqua regia after collecting supernatants (3500ml) and 
carrying out evaporation to dryness of the 50ml among those, it was below limit of detection. 
Besides it became clear, and it condensed like the example 1, liquid was air-dried, the vacuum 
drying was carried out to the last at 50 degrees C for 16 hours, and polymer 9.1g was collected 
(100% of recovery). The cast film (70 micrometers of thickness) was created from the solution 
which dissolved this polymer in 100ml n-propanol, and the obtained film was processed like the 
example 1 and it considered as the film for MEA production. 

[0040] When MEA was produced like [ film / playback ] the example 1 and the output 
characteristics as a cell were evaluated, the difference with the new film was not accepted in an 
initial property and continuous running of 300 hours. 
[0041] 

[Example 3] One the film / electrode zygote after the same assessment trial as an example 1 
(1.8g) were cut out to below 1cm angle extent, 2-(perfluoro hexyl) ethanol 100ml was added to 
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this, it stirred at 130 degrees C for 1 hour, and dissolution processing was performed. The 
obtained slurry was diluted with 200ml ethanol, and the catalyst was made to sediment with a 
centrifugal separator (6000 G or 1 hour). About 80 percent of supernatants were collected, and 
the remainder was diluted with ethanol about 5 times, and carried out centrifugal separation 
again. About 80 percent of supernatants were collected similarly, and dilution and the actuation 
which carries out centrifugal separation were repeated for the remainder further 3 times. 
[0042] When it dried, and the component including precipitate dissolved platinum with the 50ml 
aqua regia and calculated the amount of platinum by ICP, it is 38 ppm and has collected 95% of 
the amount of the platinum used. Although the amount of platinum was calculated by ICP on the 
other hand about the solution which dissolved in the 1ml aqua regia after collecting supernatants 
(about 1200ml) and carrying out evaporation to dryness of the 50ml among those, it was below 
limit of detection. Besides it became clear, and it condensed like the example 1, liquid was air- 
dried, the vacuum drying was carried out to the last at 50 degrees C for 1 6 hours, and polymer 
1 .7g was collected (99% of recovery). 

[0043] It is amount of platinum support 0.25 mg/cm2 like an example 1 except having dissolved 
in the mixed solvent of water-ethanol (volume ratio 1:1) so that it might become 5% of the weight 
of concentration, and having used the obtained polymer instead of ASHIPU REXX-SS950. The 
catalyst sheet was produced. When MEA was produced like the example 1 and the output 
characteristics as a cell were evaluated using this catalyst sheet and the playback film produced 
in the example 2, the difference with the new film was not accepted in an initial property and 
continuous running of 300 hours. 
[0044] 

[The example 1 of a comparison] It was 32 ppm when the amount of platinum was calculated by 
ICP about the solution which cut out one the film / electrode zygote after an assessment trial to 
below 1cm angle extent, and was immersed in the 50ml aqua regia for 1 hour. This is equivalent 
to 80% of the amount of platinum contained in the film / electrode zygote. 
[0045] 

[Effect of the Invention] While making easy recovery of the catalyst metal from the 
conventionally difficult spent fuel cell, the fluorine-containing polymer which has the sulfonic 
group which is an ingredient it is the same and expensive and useful is simultaneously 
recoverable. Therefore, it also becomes possible to aim at reuse of this polymer, and since trash 
is substantially reducible, the load to an environment can be reduced. 
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X3cm©Hi;< (1) ^T*Sn*"&7-y*3|?'jT— 
frbtS.*®: (ftfrg. 7is7Uv?X-S 1 0 0 4. jfi 
fc&Xm (HO «) lSOt, EA50kg 

/cm2 h^U-ZLfc^. P >->— h 

£Mj&<U (ME A) £fe©Lfc. 

<»fHi: (HliR>*?& t VT(DW ittftftOlER/ti 
*^-»5ffl (9. 2g) £ 1 cmaeiT8flE(;:«0rU 
cnic*-x^/-;i/ (ff«Jtl : 1) OS^R5 0 
OmUM. 2 3 0tT2 0li|fl 

-;u-e#f?u 6 ot3TJraffliij® (MR.: XftaMHS. 

no. 4 a, mmsbm jk#ssk§j, wbm*o u 

ttKU:0MJitt 5 0 Oml OX^y-;i/Tgfe^Ufco a 
mm&6 O'CTiraflE®® (fttt : ft#)UE8. No. 
4A. SjfU&iW : -fe^-f h) L. ^6IC5 0 0ml©l 

[0036] e^t^uv-o^KioeKsn^sfcie) 

-NMRX^i? h;H£atebfc££3. #'JT— ICS* 

■rsRjRttttm^n^ofc. ibs. 2 Baa 

W»>6tt*0 5 0m 1 *jRK(£HUfc«, lml ©I 

*cs*tfcS«»:oir>Ttn-en i cp-ea&©s£ 

S) . ttKJ: (2 (MB) . StT-E-n^n9 9. 9%JW 
±. 0. 0%T?$.D. *7V*#'JV-tfi 

<K©H^>tt»«S*trMt«tt*-ftt3 OOmlST 

n-l/TSiSStfc. #snfc#U 10 0ml© 

l/Tff?«T7»RU 1 5 0 < CT2P#P B m®H>^^ 

5«a£ftbT8lj»fiO+tXh7^M (SIJ*5 5m 

5. 2 0 0 kg/cm2 (#«4 8 %) T. «f SI© 2 0 
6kg/cm2 (M5 3%) i^CfcroTS-Dfc. 

mzntzmtez *> iz&m 3 xitft*x*>t>T 1 Bin. 
*iiass**T 1 «#ra. »is 2 nsss+t 1 wra, »s 
ig*tTi^n-?njjtiL. a&ci 1 otti 

6 MNHXffittJl LTM E Af£§3ffl fc« Ufc. 
[0 0 3 7] WftKKtH»T»ilt©«fttra«KMEA 

»4*tt» 3 0 0B#K©astaeic*5^TfcffKt©Ms 

[0 0 3 8] 



M#^5<1 (9. 2g) £ 1 cma£rFg«fc»»rU 

cti(C7K-x^y-;u mmiti : 1) ©ig^lso 
OmlSM, h?U-7f. 2 3 0t;T2 0I^F B 1 

T&SP^ ^etci. 5 U v WU©x*y-;n?f&S? 
U BBB»«Ufc. ±if^©ii$ 9 UtEIJRU, 

0 £X* 7 — ;UT#5 5 l/TBflE£»T 2 4 9# 

Witt. H«K±S*©»9«£I3JKU 9D*« 
R, »«T5Sf£££-Dlc2lEjj£10jgL£. 

[0 0 3 9] ftJR&^OjBfcfl-ttttflfcU 5 0mlOi* 
T?e&«*#U I CPTS^****fciC^. 19 
6 p pm-CiO, M$gJl©6&ffi&S0. 25mg/c 
m2tLTff»LfcS«»©9 8 %^IeIiKT^fco — 
±fi*« (3 5 0 0ml) £gt«D, ^©5*. 5 Om 

1 £&3B«eHlxfc«, 1 m 1 ©i*K»apL&*ttlco 

it. z<D±mfri&&'Mffi.mi tmmizmm, *«u * 

mz5 OtTl 6I^IWJl3S«:«llxT#'JV-9. lgS 
(0JR*1 0 0%). C1©jJ?'JV— fcl 0 Om 

)VK (If7 0(/m) £ffr£U #6nfcBt*HJfi« 1 

[0 0 4 0] B£*lC-3VvT3&ttm £W*fcMEA£ 
fPSSU «*tLT©ai^#tt$i?ffiUfc<i:^5, 

[0 0 4 1 ] 

3 ] mmm 1 £iRj«s©fwti»«©ii/mffi8& 

(1. 8 g) £1 cmftSTFe*K:»0rU d 
ntC2- U^—-7)V3rW\3rz/)V) X^y— iHOOm 

fc. i6nfcX7U-5 2 0 0ml 

u X'&^icfli (6000G, i mm) -vMm&tt&z 

Hit. ±«*©tt8ffl£|5FiRU J50*x^y-;UT« 

wsisjRu. *awp*s6t:3 

[0 0 4 2] ttH£'&trj«$m«fc»U 5 0ml©i7K 
■ea^SrS^L. ICPra^li&*6fctu5. 3 8 
PPmtSD, S^<Sffla:©9 5%^@iRT#fco - 

±j8*« (151 2 00ml) -?-O5%50 
m 1 Zm^misfcW:. l m 1 

^^5 Ottl 6B#F B m^l£jltLT#UV-l. 7g* 
DiRbfc (@IR^9 9%) o 

[o o 4 3] ^e-nfc^uv-^, 5mm%<Dmmiz%i 

2>£o\Z7k-Ji? y-;u : l) ©?g^-?gjStc 

7^1/-yW- S S 9 5 O0Rt>KHzm^tz 
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fit*, mmmi £H«lca&fiJ#*0. 25mg/cm 
[0 0 4 4] 

cjttt« i ] mmum&<Dm/nm&&#- usicm 

a&TSSKaWU 5 0ml ©I*tc l P*IH«*Lfc 
*«[l:^TI CPTfi^IS^ftfctCi. 3 2pp 



8 o %icffi^r?>o 
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